The CD8alphabeta co-receptor on double-positive thymocytes binds with differing affinities to the products of distinct class I MHC loci.
The CD8 co-receptor is essential for TCR-dependent immune recognition and T cell development involving peptides bound to MHC class I (MHCI) molecules. The dominant interaction of CD8 alpha alpha and alpha beta co-receptors is with the alpha3 domain of an MHCI molecule. Whether this interaction is different for the products of various MHCI loci is currently unknown. Here we examine the interaction between H-2K(b) and H-2D(b), the two MHCI molecules in the C57BL / 6 mouse, and CD8 using H-2K(b) and H-2D(b) tetramers. The MHCI molecules bind to the CD8alpha beta co-receptor on double-positive thymocytes with different avidities (H-2K(b) > D(b)). The differences are linked to their respective alpha3 domains. Hence, an H-2D(b)K(b) tetramer comprising D(b)alpha1--alpha2 and K(b)alpha3 domains shows more binding than H-2D(b). We also quantitated the monomeric affinities of CD8alpha alpha and CD8alpha beta for H-2K(b) and H-2D(b). The H-2K(b) interaction with CD8alpha alpha and CD8alpha beta is stronger than that of H-2D(b). Given that T cell repertoire selection of DP thymocytes is a function of both TCR-pMHCI and CD8alpha beta-pMHCI avidities, these differences may explain the dominant role of H-2K(b) as compared to H-2D(b) in CD8 T cell development of C57BL / 6 mice. The influence of allelic and non-allelic alpha3 polymorphisms on thymic selection processes are discussed.